Abstract: Surgical reconstruction of lesioned myocardium with vascularized bowel segments could provide a regenerative therapeutic approach. Because of the tissue's low load capacity shortly after surgery, a mechanical support of the biological graft with a stabilizing structure of magnesium alloy is necessary. In this study modification of surface roughness as a corrosion rate determining parameter by shot peening of stabilizing magnesium structures in vitro is assessed.
Introduction
Since the 1990's different surgical methods for myocardial reconstruction were practiced [1, 2] . Novel biological grafts could overvome the known drawbacks of available patch materials such as lack of regeneration and insufficient or no contractility. Because of the tissue's low load capacity shortly after implantation, a temporary mechanical support of the biological graft is necessary especially for application in the left ventricle with its high blood pressure of over 240 mmHg [3] . Sufficient mechanical stability of the biological graft is achieved about 3 months following implantation by physiological remodeling. Thus, degradation of the introduced supporting structures made of magnesium alloys should be extended to this period. Roughness and density of the metallic surface are known to influence the corrosion rate in vivo [4] [5] [6] [7] [8] [9] . Hence, in this study the influence of shot peening on roughness and load cycles of stabilizing structures based on the biodegradable magnesium alloys La2, LA63 and ZEK100 is assessed.
Materials and methods
Based on previous studies [10, 11] , 12 structures of three different magnesium alloys were manufactured by the abrasive water injection jet (AWIJ), preformed and heat treated (see Table 1 ). 
Roughness (arithmetic average roughness R a and average surface roughness R z ) of the structures' surface was analyzed by an optical laser surface roughness measuring device (Rodenstock RM600 (see Table 2)). Each structure was analyzed at five defined geometrical positions (Figure 1 ). At each position, five measurements were made and the values were averaged. The roughness measurements were performed prior to and after shot peening. Six structures of each group were prestressed with shot peening (see Table 3 ). Non shot peened structures served as control group. After the shot peening process the surface roughness was measured again and the results were compared to the previous data. Finally, the shot peened and the non-peened structures were tested in vitro in a dynamic testing rig in physiologic salt solution as described before [2] . 
Results
An increase of roughness of the La2 and LA63 structures in contrast to a reduction of roughness of the ZEK100 structures could be noted both for arithmetic and average values (see Figure 2 ). A minor increase in number of load cycles until break of structure for the shot peened implants made of LA2 (+12%) and LA63 (+5.1%) was observed in comparison to the control group. By contrast, the number of cycles of ZEK100 structures until breakage decreased for 60.6 % (see Figure 3 ). There were no significant differences in fracture positions between the shot peened and the non-peened samples [5] . 
Conclusions
This study has two important findings. On the one hand, it shows an increase of surface roughness after shot peening of the Mg-alloys La2 and LA63 and a decrease of roughness of ZEK100 structures. On the other hand, shot peening of Mg alloys LA2 and LA63 leads to a slightly increased number of load cycles until failure of the structure, whereas a decreased durability of ZEK100 structures is noted after shot peening. In total, no improvement of durability of magnesium alloys could be reached with shot peening. Investigation of the reasons such as surface integrity and density for the unexpected increase in roughness after shot peening of LA2 and LA63 alloys as well as the reduced durability of ZEK 100 structures after this process is subject to current studies.
